The distribution of substance P-, met-enkephalin-and serotonin-immunoreactivity (IR) in the lower brainstem of hens is described using the PAP-method. Sections stained for acetylcholinesterase activity were used to provide a general description of the area. Serotonergic cells were observed in the locus ceruleus and nucleus subceruleus, the n. linearis caudalis, n. tegmenti ventralis, n. raphes and ventral reticular formation. Serotonergic varicosities surround the cells in several motor nuclei and cell groups in the reticular formation; scarce serotonergic elements were found in the subnucleus interpolaris of the descending trigeminal system and in layers III and IV of the subnucleus caudalis and dorsal horn, a moderate density of varicosities in layer II. Layers I and II contain substance P-IR and enkephalinergic varicosities. Other regions with dense enkephalinergic varicosities are the dorsolateral parvocellular reticular formation, including the dorsal part of n. centralis medullae oblongatae, n. solitarius and n. cuneatus et gracilis. Substance P-IR is largely the same as enkephalin-IR. No distinct differences are found between normal adult chickens and animals that were debeaked at ages between 1 day and 6 weeks. As for the long-term detrimental effects of debeaking, sensory deprivation (loss of tactile sense) and heightened vulnerability to damage of the beak may be more important factors than long-lasting changes of the nociceptive system.
INTRODUCTION
Debeaking or beak-trimming is a common practice in large scale poultryfarming intended to prevent cannibalistic pecking. In this proccdure, the tips of upper and lower beak are removed in the young animal. The beak-tips of a chicken contain considerable concentrations of mechanoreceptors and free nerve endings (DESSERICH et al., 1983; GENTLE & BREWARD, 1986; GENTLE, 1989) . Debeaking means removal of these sense organs and may cause neuroma-formation (DESSERICH et al., 1984; BREWARD & GENTLE, 1985) . BREWARD & GENTLE (1985) recorded abnormal patterns of electrophysiological activity from trigeminal nerves after debeaking and suggested the possibility of chronic pain.
For the evaluation of the data in the present study it is necessary to distinguish between short-term and long-term effects of debeaking. GEN-TLE (1991) found no physiological or behavioral indications for acute pain within a few hours after cauterization of the beak-tips, but considered the distinctly reduced pecking frequency after about 24 h a clear sign of the onset of pain (GENTLE et al., 1991) . Six weeks after amputation water and food intake were back at pre-operative levels, but preening, pecking and such activities were still significantly reduced. The latter phenomenon may be an indication of chronic pain (e.g., discussion in GENTLE, 1992). BLOKHUIS & VAN DER HAAR (1989) also found a reduced pecking during rearing, but equal frequencies of pecking in adult debeaked and normal birds. These authors concluded that "if pain is indeed involved, it wears of...". One of the long-term effects of debeaking is a shift in the composition of the nerves innervating the beak-tips: these contain more small, but less large myelinated fibers in debeaked than in normal chickens, whereas the number of unmyelinated fibers appears unaffected (DUBBELDAM et al., 1995) . These data suggest a loss of mechanoreceptive input and the risk of increased susceptability for nociception. In that study no indications of neuroma-formation were found. This difference with the data of BREWARD & GENTLE (1985) may be due to a difference in time of debeaking, viz. at the age of 18 weeks in their experiment and at an age varying between one day and six weeks in our experiments, respectively.
An alternative explanation for the decreased use of the beak is suggested by VAN LIERE (1995) , who observed a slower start of preening novel objects sticking to the feathers in debeaked than in normal chickens. He suggested that a decreased responsiveness may be due to a "systemic experience of functional losses during preening". The same phenomenon could be the cause of prolonged aphagia observed in pigcons after trigeminal deafferentation (e.g., ZEIGLER, 1973) .
The topic of the present study is the long-term effect of debeaking on the primary trigeminal sensory centers, more specifically the question whether changes in distribution and intensity of specific neuropeptides occur. Little is known about both the short-term and the long-term effects in birds. The combination of substance P, scrotonin and enkephalin was chosen, as these substances are often considered in connection with nociception (e.g., HOKFELT et al., 1977; HENRY et al., 1980; LE BARS et al., 1987; PEARSON & JENNES, 1988) . In this report we present data on the immunoreactivity
